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(57) Abstract 

A cutting, delimbing and trimming grapple for a multifunction tree harvester, characterised by that the feed rollers (1) or 
alternatively the drive wheels which propel the trunk against the delimbing cutters are located on support arms (10 and 11) op- 
erated by hydraulic actuators or similar devices. The delimbing cutters are placed to present short leverage arms (dimensions C 
and B) and are situated close to the feed rollers, so that the forces arising from delimbing and the acceleration and deceleration of 
a trunk are not directed against the pin (17) joining the support arms (10 and 1 1), and do not bear with the leverage arms (A and 
E) resulting from the dimensions of the grapple frame. Then the frame and support arms (10 and 11) may be manufactured on 
the basis of a lighter design. 
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1 

FELLER GRAPPLE 

1 One of the main impediments involving felling, delimbing and 

cutting grapples can be traced to the operation of the 
delimbing cutters. The compressive force exerted by the 
cutter blades has usually varied with the size of the load, 

5 whereby a high pulling force exerted by the feed rollers to 

delimb large branches has enlarged the compressive force 
applied by the delimbing cutters against the trunk to be 
delimbed, resulting in a tendency of the cutters to choke % 
This has made it difficult to process the trunk flexibly. 
10 Concomitantly, the power required by the feller grapple 

increases considerably, demanding greater power requirements 
and more weight at the grapple hydraulic motors and higher 
strength and weight of the grapple itself. 

15 The location of the feller grapple at the end of a long 

hydraulically actuated boom causes the weight of the grapple 
to decisively affect the operation of a multi-function tree 
harvester. 

20 The thinning of a forest demands a high level of operating 

speed per felled tree from a tree harvester. The ability to 
process several trees from a single location becomes 

i decisive under these conditions. 

25 The characteristics of the invention are described in the 

claims. 
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Illustration 1 presents a simplified diagrammatic 
representation of the structural aspects of our invention, 
illustration 2 shows for purposes of structural comparison 
5 a diagrammatic representation of a structure typified by US 

Patent 3542 099, and illustration 3 shows a structural 
diagrammatic representation of a common design. 

Illustration 4 shows an application of the invention, 
10 depicted both perpendicularly and parallel to the direction 

of travel of a tree being processed. 

When the grapple and the trunks being processed hang freely, 
then the loads arising from lifting and carrying the trunks 

15 are modest relative to the loads created by delimbing and 

the acceleration and deceleration of a trunk. If the grapple 
is dimensioned mainly to resist the loads created by 
delimbing, it will obviously with the addition of a small 
factor of safety also resist other loads which may give rise 

20 to load peaks. 

Due to the criticalness of weight, the unpredictability of 
the loads and the complexity of the structure, the final 
definition of the structural strength of the grapple is best 
25 determined through trial runs. 

This description seeks to strongly simplify the loading 
cases in order to set apart the characteristics mentioned in 
this patent application. 
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In the structure depicted in illustration 3, the feed roller 
5 creates a couple M3 around an arm L3 at point 6. This 
couple stresses the frame 1. When the delimbing cutter 3 
collides against a branch or whittles the trunk, large shock 
loadings such as the loads Fl and F2 are created, which 
acting around the arms LI and L2 bring about the couples Ml 
and M2 at point 2. These couples also act against the frame, 
1. 

The mass of the trunk 4 and the mass of the frame move in 
opposite directions, which greatly increases collision 
energies, particularly when long delimbing couple arms are 
involved. 

Long couple arms demand a stiff design of the frame, thereby 
increasing its weight, which in turn require strong support 
arms against the forces Fl, F2 and F3, further increasing 
the weight of the frame. 

The results of the couples against the frame must be added, 
since all may obviously occur simultaneously. 

A frame must essentially be dimensioned for stiffness, 
whereby a small increase in torque will have a significant 
effect on weight. 

In the design represented by illustration 2 the trunk must 
be pressed during delimbing against the feed roller 5 at the 
upper part of the grapple. The delimbing cutters must carry 
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the trunk and press it upwards in addition to the pressure 
required by delimbing. Structurally this design is inferior 
to the solution presented in illustration 3. 

Illustration 1 presents a similarly simplified calculation 
model of the delimbing cutter forming the subject of this 
application. In this design the trunk travels through an 
arched structure hinged at its center. The same arched arms 
hold the feed rollers and their motors as well as the 
delimbing cutters. The design does not have a frame as such, 
as it has been replaced by a hinge pin, and thus the lack of 
a frame prevents the creation of inertia forces during 
deceleration or acceleration of the trunk and delimbing. The 
design of the arms and the location of its accessories, such 
as the hydraulic motors driving the feed rollers bring the 
center of gravity 9 of the arms close, L3, to the mounting 
points 8 of the delimbing cutters, which are located near 
the feed rollers. All forces F, Fl and F2 are near each 
other, and therefore high couples cannot be produced since 
the leverage arms remain short. The leverage arms LI and L2 
of the delimbing cutters are also mimimised to the greatest 
extent. The couples caused by the shock Fl and.F2 of several 
branches being cut simultaneously should not be added 
together, since they actually nullify each other. Delimbing 
requires a certain speed of the trunk 1 and a reasonable 
mass of the grapple. In the design represented by this 
invention the mass of the grapple has been exploited to the 
maximum, while its lighter structure increases the reach and 
agility of the forest machine. 
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Illustration 4 represents one solution, where the motion of 
the tree has been achieved by means of hydraulically powered 
rubber feed rollers 1 provided with a suitable friction 
surface. The feed rollers 1 are mounted on two support arms 
10 and 11 opened and closed by a double-acting hydraulic 
actuator 12. The support arms 10 and 11 also carry by means 
of a hinge pin 14 the lower delimbing cutters 2 and the 
upper delimbing cutters 3. The drive actuators 16 of the 
upper delimbing cutters and the drive actuators 15 of the 
lower delimbing cutters are mounted on the support arms 10 
and 11 at the pin locations 7. The upper and lower delimbing 
cutters 2 and 3 are operated by the double-acting hydraulic 
actuators 15 and 16 , whereby the upper delimbing cutter 3 
drive actuator 16 presses the cutters into delimbing 
position. 

The delimbing cutters 2 and 3 are kept at the correct 
delimbing distance by means of the guide rollers 4 and 5, 
one of which acts as a length measuring device. The support 
arms 10 and 11 are joined together through the hinge pin 17, 
thus providing flexibility to allow the delimbing cutters 2 
and 3 to follow the outline of the trunk, even though the 
tree might be strongly tapering or might present 
deformations in its shape and thickness. The feller grapple 
is mounted on the multi-function tree harvester through a 
hook 21. The feller grapple is brought into felling or' 
delimbing and cutting position by the actuator 18. The 
grapple is rotated by the rotating actuator 20. A hydraulic 
motor retracts the cutting chain saw 22 into a protective 
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casing whenever it is not in use. 

The structure of the feller grapple depicted in the 
illustration allows for a multiplicity of use and an 
5 extremely low expenditure of energy during delimbing 

operations. The rollers 4 and 5 rotating on anti-friction 
bearings prevent the cutting edges 24 and 25 of the 
delimbing cutters 2 and 3 from cutting into the trunk, 
thereby substantially reducing the forces required in 

10 delimbing. The compressive force applied through the 

supporting arms 10 and 11 to the feed rollers 1 to move the 
trunk remains a separate entity acting solely on the feed 
rollers. The factors described above take on a particular 
importance during the season of bast growth; they also 

15 significantly reduce the energy required by a delimbing 

operation. This, in turn, widens the operating range and 
reduces the weight of the feller grapple. The principle of 
this design also significantly affects the loading 
characteristics of the feller grapple. The structure reduces 

20 the energy expended through shocks during delimbing. In a 

traditional design, the hinge 17 would have to resist 
delimbing shock loads acting over a leverage arm A and the 
acceleration forces of the trunk over a leverage arm E, 
while these forces could occur simultaneously and from 

25 opposite directions, and these forces would be dependent 

upon the the masses of the trunk being processed and of the ' 
delimbing grapple and upon the magnitude of the shocks 
caused by delimbing, and in many cases their directions 
would be opposite. In this solution, the acceleration and 
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deceleration forces of the trunk act on the feed rollers 1, 
while the bearing support 14 of the delimbing cutters is 
located almost on the same centerline. Since during a 
, delimbing operation the feller grapple usually hangs freely, 

5 the shock loads arising from a delimbing operation cannot 

greatly load the hinge 17, thereby permitting a lighter 
design of the parts 10 and 11 as well as of the whole 
grapple. 

10 As the entire weight of the feller grapple is being held at 

the end of a long boom, even small reductions in weight can 
be successfully used to advantage either through a reduction 
of the gross weight of the multi-function tree harvester or 
through an increase in the reach of existing machinery. 

15 

This solution presents several further advantages over 
traditional designs in thinning cuts and under conditions 
where light wood must be processed. This invention makes it 
easy to gather trunks, previously cut or broken by storms, 

20 by pressing together the support arms 10 and 11 and opening 

the lower cutters to a suitable compressive position, 
thereby facilitating a secure grip even on difficult 
terrain. This invention offers two procedures to delimb and 
cut several trunks at the same time. The feller grapple is 

,25 located on the first tree so that the lower cutters press it 

against the the upper cutters and the feed rollers, and the ' 
trunk is then cut. Keeping the cut trunk vertical, the 
feller grapple is moved to the root of the next tree, which 
is then similarly gripped by the lower cutters prior to 
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being cut. This process continues until a sufficient number 
of trunks have been collected, at which point the bundle is 
deliiabed and cut to length. On the other hand, a 
simultaneous processing, delimbing and cutting of several 
5 trunks can be carried out by gathering them in a bundle 

prior to delimbing and cutting. These procedures offer 
important advantages, since they eliminate several work 
phases by the multi-function tree harvester, permitting a 
more efficient exploitation of thinning stands and lower 
10 costs. 

This invention may be put into practice in several ways 
using known components. The feed rollers may be replaced 
with driven wheels, materials may be high strength steel 

15 either in plate form or otherwise manufactured. Many 

components could be justifiably built of strong aluminium or 
some other known material. Known technology can be applied 
to the feller grapple to provide motion and measurements, 
and the feller grapple can be mounted to the multi-function 

20 tree harvester boom using known methods. 
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t CLAIMS 
5 

A cutting, delimbing and trimming grapple for a multi- 
function tree harvester, characterised by that the feed 
rollers 1 (illustration 4) or alternatively the drive 
wheels, which propel the trunk against the delimbing 

10 cutters, are located on support arms 10 and 11 operated by 

hydraulic actuators or similar devices in such a position 
that the leverage arms are minimised (dimensions C and B) 
and located close to the drive rollers, thereby avoiding 
that the forces arising from the delimbing and the 

15 acceleration and deceleration of the trunk are directed 

against the support arms 10 and 11 or against the frame of 
the feller grapple with the leverage arms A and E, thus 
permitting a lighter design of the feller grapple frame and 
support arms 10 and 11. 
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